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(57)Abstract: 

PROBLEM TO BE SOLVED: To treat gas turbine blades 
at an optimum temp, at which these gas turbine blades 
are hardly thermally damaged and the strength and 
performance are hardly degraded of the material by 
improving the corrosion resistance and oxidation 
resistance of the inside surface of the cooling hole of 
the gas turbine blades. 

SOLUTION: Metallic raw materials mainly composed of 
aluminum are housed into a raw material evaporator 22 
and are heated. Gaseous chlorine is admitted into this 
raw material evaporator to from gaseous AICI3. The 
formed gaseous AICI3 is blown in a reduced pressure 
atmosphere to the molten aluminum 28 in a molten metal 
vessel 27 arranged in reaction vessel 26 heated to a 
high temp, in an xternal electric furnace 25 to effect 
reaction, by which gaseous AICI is formed. The gaseous 
AICI3 and the gaseous AICI are supplied into the cooling 
hole 30 of the gas turbine blade 29 as the work installed 
in the reaction vessel and the inside surface of the 

cooling holes are subjected to chemical vapor deposition by disproportiopnation. The supply of 
the gaseous AICI3 and the gaseous AICI to the cooling holes 30 of the gas turbine blade 29 is 
executed from the cooling medium discharge side 30a of the cooling holes 30 and the discharge 
of the gasses is executed from the cooling medium inflow side 30b of the gas turbine blade 29. 
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atA-rs*^, ^«5«*^2 5-crjs*»2 6<Di£m* itAici^it a i ss^fsT u/c 3 ffio^o y 

8 5 o a c\z%Bmzimmi,xmi&-f% 0 KJS*»2 6rt^ w^^^^at^sa i c 1 3 ^^iot» 

ttrt»«*MF3 4$mttbti. I^«1^3 4CJ: ft«EA«^b#WSJx5« C^WpoKl6tt»c©SJE* 

o TMt 2 7 ^SJ^^ 2 6 O^f ti - (D 8 6 0 1 1, 2. 3TVTtI^«t^ 

KMRSixStirfcl-s — fcT>-S2 9 fcwfrkt 20 [00 74] I^I«2 2T'A 1 C 1 3 ^^Mt 

6 0 < t:iC^D^$tLTV^6o ^tt, KJSSS2 5*g\> 

6(ClALtAl C13 -(DA 1 2 8 IZM®^ Utl] 

3HC1+3A1+H2-2AIC13 + 3/2H2 +H2 (RtfoU ) 

[0 0 7 5] A 1 C 1 3 JSTsfrbA 1 C 1 lf*<Dfcfcjf Ut2] 

A I C 13 +A 1 + H2 -»A 1C1+AIC12 +H2 <fij£^2) 

[0 0 7 6] jB-frAaWtSJSUTN i A 1 W&JRBOft; Mb 3 ] 

A l C 1 + A 1 C 12 +N i +H2 -»N i A 1 + A 1 C13+H2 CRJEj£3) 

rcQ&^ A 1 C 1 2 #:*(D£/£*liffi*TflL&^ifc5 e so 6rt<Z>B«£»3 3 ^(C^^tH U*V«36 1 VtzZb 

[0 0 7 7] *JcH3l^J:-3TfPffiSrRWi-5 0 0 3 11 X\ RJE*S2 6 £ A 1 C 1 <Jr <0RJ5£rBS.ifc-t-3 n 

A1C13 ^^?rW1^2 5^K(E»»2 6<o±H tm5tHl:> ^l^M^t^m^Oil 

£8 5 0 € C^ASlR{c*n|»LTfltt&i-Sr. 'i: -CWfetbSfi lz<DfrA 1 C 1 £ 1 0 0 %0W&-T3 r £ #T*£ 5. 

fti:RW:^olB«Sr^UfcB"e*>So [0 0 8 0] Sfc, Yk*3R»*$*T bf^H 

[0 0 7 8] ^^-tT>»2 9 0ifc£P?L3 0O»«2S 2 9 SrRl£*» 2 6 IcffiA LfcJ; * <D&mX\ SJ£S2£ 

«#Ui«3 0 y >^5/v?gp^bA lCl^f 2 6 \zlH2 ^SrfltJ&U. ^f^^-^>^2 9 j&SHtffc; L 

*£tfei&U ^^-trvH2 9<7?»ai2g«iKA«0* fcV^ffl*Srfls») , 2 5 KTRJS** 2 6 £ 

A 1 C 1 3 ^©»«^*r»BJS*5:t tm«*<«fc^MlcaraJRUT!R«ffl*:ff 5 C<bT\ 

3&s*i>*v^»aiffl«#a« (hi — y^^^i^apflfl) 40 nii^i^ixa^t)!:, #**-tf:/m2 9cd 

3 0a CON i A 1 (7>&JRIHte'&« < i" 5 r t ttm^nm&^SmnmGL. *5it/^^-tr>-|l2 

<, mms-k* mmMik<ofB&ti*&ft^&&&$Lffi?<m &x%z> 0 

3 0b©Al3-f>f^llWSr»<t [0 0 8 1] SkfcSfc. JK»ftftS2 2-C*rtUfcA 

irtms. »3^«t«cAiB!lM-i£t*ttSad5 1 C 1 3 ^91^2 StW^^lftS 

r 4: fc*<, 8fc*<D»fc-*« 2 6rtfci«Ai-6*&. WI^2 5T^fS2 6 

[0 0 7 9] £tb\^. RJESS2 6^et*&i-5**5R^f 3^^i-«t5(c, «LSfflfl[^ig:«ftft*5«tt/«^M"e«Bt 

HJ$il5t-eiaL^W&7^ytL, SJC**2 so [0 0 8 2] ^±60^ 1 Ml&J&mfc J- Z> t . tt3ftft«i- 
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fcltWT't, ^^-eyg2 9<D#£P?L3 00 
fotfx<Dmfe& £VHbm&%i.ffi7<W 3 0b <0«i&*ffl5a» 

mitts .t t/s^ajs^^ft t> if^^ictiof v ^iBA 
[00831 »si^««A«ftis-ettsa^ja-» 

[0 0 8 4] SJS*«2 6Jc«*&i-5itt**^ 20 

<£>^®<o;^tc:A l C l y^Sgol&TO^&t^ 10 0% 

[0 0 8 5] £ A 1 C 1 ^tRl6*»2 6 t<D 

^ — tr ^12 9 <Z>&3ia£ U 13*9 — \?^M 

2 9 ASA 1 -^>T^v^«FicS»t5JR^7«--^S:ffi:«-t , 5 

«-»*ssriiia[s-&sfe«>osiftft!f3gfc 

Lfctf^-fcfi'J^ 9&EJE*»2 6«Atf:^ 
©*«T, ^«2 6CH2 #*£rfftj&U 40 

* - fc^K 2 9 o««W4-^ttte*SEJ-lPl±-C# 5 «fc 

[0086] mc, *&m<nm2mMMmz-o^x, m 

4Sr#fi8LTRMi-5 e 1^ 4 tt*f* * — fcf y» 2 9 (©ft 

AICUA1C12 +Ni-NiAl+Al 
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n^L 3 0 <af*m® t 9 — f^S 2 9 Ofl^® t 2r|5] 
[0 0 8 7] *H16«ffi-C«i. ^^T'fcSA 1 C 1 

KiLTi^S. rfrtCfcD. ^7L3 0— OSJ£;tf;*<Dt& 

[0088] 5tem2nmmm\c£zk, u?.? 
-^i2 9©»a?L3owrtsii, tr^x 

2 9<Z>fl^M<h£. -^^=¥>-^3 5(Cj:oT|^^tC{b 

X\ ^7^-^12 9^A lt^^^^i^i 
[0 0 8 9] JfX? — t f yl2 9<7>fl^®<7}A 1 

1 t>T ^fc i o THSt 5 i t Jfc < , flygPSMS:® 

[0 0 9 0] *%W^)»3 jllS?gllB^-ov^T. H 

5 «r#Jfi Itrat^o El 5 3 3 — 

UTa**ytttlRl—oRj6*» 2 6t^ft¥Sf 

[oo9i] *njfi»«-c«ffl-rsas«-ctt. 

*hE>RJE*»2 6*SBB^— ^SRO««»3 3 Cio Til 
8SixT*5l9. tlM&«3 3^ffiaB»»lc^rix^ixsK^ 

3 8, 3 9 ^ilt V>£ e 

[0 0 9 2] -€-UT, — *<0Rl6S»2 6 i>*h#m£tl 
5A1C13 ^SrSS, <PRlE*»2 6*>*V^i 

[0 0 9 3] i-^*>. — ;*(E>RjEi&*2 e^^^f^^ 

-tvi2 9 3 o a^twft^nss 

T bfc^^liA 1 »Si&5<g;TU^:3ffi<7>^ny>{kT/U 
^^^^^a i C 1 3 tf*t?£<oX#&&%Lm7<M3 0 

[0 0 9 4] 
lit 4] 

CIS CEJfcsU) 
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[0 0 9 5] #:<DfcfcjK l 5X-yjk£tiZ J: 5 

El, EJ&& S ^TL*:A 1 C 1 3 #*£:WKA 1 KBfctft 

ttSr K'A l««aS|Ej«U N i A 1 (DAMIftM 

A I C 13 +A 1— Al C 1+A1 C 12 

[0 0 9 7] -i-#frA 1 C 1 3 AfttfO 

#3 8S:Bi: Lt-*ORJESS2 6 (2 6 a) |c«EA 

^3 6, 3 7 -tU-£ «9 , — *©RJfc 

6 artT-KJS^TL^iA 1 C 1 3 ^Srlfffl^ 
-SKW2 6a, %>Z>^\±4k<ORfcm$&ft2 6 (2 6 10 
b) lcSA^«ri"C, A 1 C 1 3 ^t**t5: 

*?5 rftb<&RJE*«2 6«:/haUfcU 

^B^r*#<^ftSr^{cJ:D. Wm<OK 1 C 1 3 

[0 0 9 8] 5*JB3Safi«IB^J;*btf, RJEtf 

^TUfcA 1 C 1 3 tf^tr^S, IrI— RJS**&Sv>fi 

B*L*££t>fc:. ffc*JK*«a=^ h*r*«^fiKli-« 

n t 5 feixs 0 20 

[0 0 9 9] 

tc*)5?&ai?Lo»aag«»£H«iOA i =— >^bsj¥ 

(«i&*ffl» ^A 1 = —7^ > U 

x % ^gi:A i ^so-ymm&xrjtf^ffimkA 1 

JtU ^^-t'yl^A l t-f^ymcf it^fi^ 
T=i-^^^^^ix5^f^^-t:*>^^it^UT, mm 
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SrJK^i-«J-+^*A 1 C 1 ^^tiwtmS. 
[0 0 9 6] 
Ut5] 

csjsa:5) 

[mi] imm&mzz&ikimmTfr $ + 

[II 3] *«WoJSlSElt»»i:*5it5fffflSrRWi-5 
[EI 4] **W0»2*lSJB«S:iftWi-Sifc«>0«5« 

b. 

[B5] *»WOJK3*it*«*R«i-5fe«)03«K: 

Ho 

[m e] #x*-\?>un&3tvz£n(D*m. mmtk 

[H7] tt*©«3ffittl(W»rt*ftJ6-ft«:RM-rsfc«) 

IBS] ^^-tr^»ort»«*«r^i-JWriBH 0 
IB 9] ««©ft«|[*7^ 5 t>f X Ktn»dQ%i: 

[IU1 0] ^*«JCJ:S^^^-lfv*w»ai7LrtO^: 

2 1 A 1 JECfi- 
2 2 

2 3, 2 4 

2 5 ^mnMip 

2 6 Rj£S§ff 
2 7 
2 8 

2 9 tf^Z — M'^M 

3 0 ?££P?L 
3 1 

3 2 wtf^vmmw. 

3 3 gtjfr* 

3 4 F*3gBS^ 

3 5 -r^^V^* 

3 6, 3 7 

3 8,39 # 



